Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.008 Å; disorder in solvent or counterion; R factor = 0.060; wR factor = 0.134; data-toparameter ratio = 14.0.
Related literature
For background to the study of copper carboxylates, see: Ozair et al. (2010) . For the preparation, see: Fountain & Hatfield (1965) . For additional geometric analysis, see: Addison et al. (1984) .
Experimental
Crystal data [Cu(C 7 Table 1 Selected bond lengths (Å ). 1.951 (4) Cu-O1
1.972 (4) 2.007 (4)
Cu-N6 2.010 (4) Table 2 Hydrogen-bond geometry (Å , ). coordinated water molecule. The resulting N 2 O 3 donor set defines a square pyramidal geometry as indicated by the value of τ = 0.16 which compares to τ = 0 for an ideal square pyramid and τ = 1.0 for an ideal trigonal bipyramid (Addison et al., 1984) . In this description, the coordinated water molecule occupies the apical position and each carboxylate-O atom is trans to a pyridine-N atom, Table 2 . The four donor atoms defining the square plane have deviations from the least-squares plane through them of -0.089 (2), 0.090 (2), -0.097 (2), and 0.096 (2) Å for atoms O1, O7, N5, and N6, respectively; the r.m.s. deviation for the four atoms is 0.093 Å. The Cu atom lies 0.176 (2) Å out of the square plane in the direction of the O1w atom. Distortions from the ideal geometry are due to the restricted bite distance of the 2,2'-bipyridine ligand [N5-Cu-N6 = 79.95 (18) °] and to the relatively close approach of the carbonyl-O2, O8 atoms. However, the Cu···O2, O4 separations of 2.942 (4) and 3.007 (4) Å, respectively, are not considered to represent significant bonding interactions.
D-HÁ
Under these circumstances, the disparity in the C-O carboxylate and C-O carbonyl bond distances, Table 1 , is not as great as might be anticipated for formal C-O carboxylate and C═O carbonyl bonds. This is due to i) the weak interaction formed by the carbonyl-O atoms with the Cu atom, and ii) the pivotal role the carbonyl-O atoms play in the supramolecular association operating in the crystal structure (see below). Each of the carbonyl-O2,O8 atoms lies to the same side of the square plane around the Cu atom and in the opposite direction to the coordinated water molecule. The dihedral angle formed between the two carboxylate aromatic rings is 82.1 (2) °, indicating that they are almost orthogonal to each other. Within the carboxylate ligands, each carboxylate group is effectively co-planar with the aromatic ring to which it is bound, with the C1-O1,O2 carboxylate having the greater twist as seen in the O1-C1-C2-C3 torsion angle of 10.0 (7) °. By contrast, one nitro group in each carboxylate ligand, i.e. containing N1 and N4, is significantly twisted out of the plane of the aromatic ring to which it is connected [the O3-N1-C4-C3 and O11-N4-C13-C12 torsion angles are -162.7 (5) and 157.4 (5) °, respectively]. The chelating 2,2'-bipyridine ligand is almost planar with the dihedral angle between the two pyridine rings being 5.0 (2) °; the small twist in the molecule is seen in the N5-C19-C20-N6 torsion angle of -2.6 (7) °.
The most prominent interactions operating in the crystal structure of (I) are O-H···O contacts occurring between the hydrogen atoms of the coordinated water molecule and the carbonyl-O atoms of a translationally related molecule; Table   2 . As illustrated in Fig. 2 , the water-bound hydrogen atoms effectively form a bridge between the adjacent carbonyl atoms resulting in a ten-membered {···HOH···OCOCuOCO} synthon. The result of this hydrogen bonding is the formation of a supramolecular chain along the c axis. Each supramolecular chain is connected into a double chain along c with helical topology via C-H···O contacts whereby two bipyridine-H atoms form interactions with a carbonyl-O of the second chain, supplementary materials sup-2 and a third bipyridine-H atom forms a C-H···O contact with a nitro-O within the chain, Fig. 3 and Table 2 . This arrangement brings into close proximity the 2,2'-bipyridine molecules which interdigitate, Fig. 3 , allowing for the formation of π-π interactions [ring centroid(N6,C20-C24)···ring centroid(N6,C20-C24) i = 3.527 (3) Å for i: -x + 1/2, y, z -1/2]. The double chains pack in the ac plane to form layers that stack along the b axis, Fig. 4 . Within each layer, there are voids and these are occupied by the solvent thf molecules which are held in place by C-H···O interactions, Table 2 and Fig. 4 . Interactions between layers are primarily of the type C-H···O as detailed in Table 2 .
Experimental
Copper(II) acetate monohydrate (Merck; 1.995 g, 0.01 mol) and 3,5-dinitrobenzoic acid (Merck, 4.24 g, 0.02 mol) were reacted in an 1:2 molar ratio hot ethanol (60 ml) for 30 minutes following a literature precedent (Fountain & Hatfield, 1965) .
The resulting blue powder, [Cu 2 (3,5-(NO 2 ) 2 C 6 H 3 COO) 4 ], was isolated in 23% yield and reacted with 2,2'-bipyridine (mole ratio = 1:1) in THF (15 ml) at room temperature. Blue-green prisms of (I) formed when the solvent was allowed to slowly evaporate off at room temperature after 2 days.
Refinement
Carbon-bound H-atoms were placed in calculated positions (C-H 0.95 to 0.99 Å) and were included in the refinement in the riding model approximation, with U iso (H) set to 1.2U equiv (C). The water-bound H-atoms were located in a difference Fourier map but were were refined with a distance restraints of O-H = 0.84±0.01 Å and H···H = 1.39±0.05 Å, and with U iso (H) = 1.5U eq (O). The complex was found to crystallize as a 1:1 tetrahydrofuran (thf) solvate. The solvent thf molecule was found to be disordered and resolved over two distinct orientations via fractional refinement. The major component of the disorder, with a site occupancy factor = 0.678 (11), was refined with anisotropic displacement parameters but, the non-hydrogen atoms comprising the minor component were refined isotropically. Finally, the distance restraints C-O = 1.40±0.01 Å and C-C = 1.50±0.01 Å were applied to the disordered atoms. While there is an indication of pseudo C-centring (excluding the disordered atoms), there are no counterparts for atoms O3 and O11.
Figures Fig. 1 . The molecular structure of (I) showing displacement ellipsoids at the 50% probability level. The disordered thf molecule is not illustrated. sup-3 
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